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[51] Int. d 6 

O07K 14/765 

C12N 1/19 
//C12N1/19,C12R1: 
84 



*] -fe- 

— > AifiL?ffig£cDNA 

(1) Aj&#F*fflfl&& RNA #Jifc^ 

RNA ; 

(2) pre-HSA cDNA PCR #£hr*g 
^B^ED^HSAX|a5'|P3'^^iJ, i&it3|<$} : 

3f#J 1 : 5 'CGGAATTCTTATAAGCCTAAGGCAGC 3' 

§1 2 : 5 ' CGGGATCC ACC ATGAAGTGGGTAACCTTTATTTCC 3' 

i^tt^^A^fa*fflj3fi.& rna ^^/^am^s 

pre-HSA cDNA , 

(3) #f#JjtA«E 5'^ BamHl {iL&Jj ATG ZMffiAT—Et 
Kozak j??'J 5-CCACC3', 3'Si3R»*H«I^jh*»^- EcoRIa ft 

~. HSA #E#W£#g|ig: ( Pichia pastoris ) 4»#J^i* 

(1) Sa*jiJ@l«£: pPKQ-HSA #J*£jj£: 

ft PUC19-HSA pre-HSA SE^^ffi BamHl ft EcoRl 

WMWT, l %$Cffi4t«ft&K, #fflS&/|EC#flI]i&. ft** 2Kb fit] 
pre-HSA 3SH0i&K*S-^ffl*Bl^BI«Ifi«I pPIC3.5K 3ti*ft#:i£&, $f 
ft£co/i TGI iBS&aMfi, £/g 
ttS#JfeftlS*8fc DNA . ffmmm. DNA fl? fta/n/fl ft EcoRl WMW 

!&fe&mm.m%L ppkq-hsa . 

(2) ^i£M)& pPIC9-HSA ft pP!C9k-HSA 
■5I«|3: 

5' CGCTCGAAAAGGGATTTGGGAGAAGAAAATTTCAAA3' 
3 $J3|$g| 1 >A PUC19-HSA ± PCR r*g HSA cDNA gfr 

WpPiC9ffi3BtS«. $Hfc tgi afrfrfere*** 

Xholft EcoRmmWftl&'&fem&m®. pPIC9-HSA , 

StffittiL DNA , ^fcffi 5'AOXl primer ft 3' AOX1 primer (Invitrogen ) , 

m&3Lm.m& hsa c dna mm*n. tsmwH^^iEttwwa 

•ft. &«l/?l&iE«J pPIC9-HSA mm.m BamHlft EcoRim^m^ 
HSA ^EJ#|£, m®mntym pPlG9-HSA m&m BamHlft EcoRim 
HSA SS^, -*3fl!fflraB|«I«I pPIC9k $f 



m,mm&;ffl&m%L dna , Bmm& dna m xh<>m ecoriwm^ 

JSWfi&LJBTJSfc pPIC9k-HSA . 

(3) »ajffi«[ pPKQ-HSA mVC^nmnmm GSl 15(his4Mut •) 
ftfa*mn&&T&m%L pPKQ-HSA *P pPIC9k-HSA m Sall3& 

Bgtummm^it. nm^m P pic3.5k m ppic9k ffi&mmmyim, 

tt4fc, »/fc{frffllttlHli|fc##|G^tfjfc+. Invitrogen, Pichia 

Expression Kit Instruction Manual (Version E)Jj?£ % GS 11 5 *H 

*2 MD ¥4fc&i2E his+^gj!^ GS115/HSA S*§.5^1^ 
S1B119. " 

(4) fi&l3£|£ /?/'c/z/a pastoris GS 1 1 5/HSA S 1 B 1 1 9 #c^5fl& #J ^ j£ 
m$m&&} GS 1 1 5/HSA S&gfflji&gffi 3ml YPD 30 "C 

300rpra Jg^il^, WW 0.2% - O.S°/o&ft£&fli 50ml BMGY.30 *C , 
300rpm *g#M OD 600 4-7 . ft'bi&JtttffcBrf 15ml ^g^BMMY 
mftWL+, S20-30 iCM^#j##, ^24hrM^gl^J0.5rnl/L. £ 
0^#, S4iC^L>, ±7iSfttlA PMSF M ImM, - 20 TC&#- 
= . 3f i* HSA #J#&fc£A: 

J» 2L ft &&«^&#%|$2njig^fflttB£.?jt 10KDa-50KDa 

HSA 95 % ; 

(2) flfcft*&l|&#Bfc|£ 50 TCfiUBB, An A 3 %^<&;£j£ 732 $Jft 

(3) pharose @Sl;[M£#^ 

{NH4) 2 S0 4 W^ Phenyl-Sepharose ft, ±#jgffl¥*rtt#:*£jJiEffl 
ft OD 280 <0.01 jggfcffl^tSfelft, 4fc*ffl/JtftJiftlft HSA as. ifk** 
95%; 

<D?C HSA 2tg£$[Jjtlf[L7i - Sepharose & 1 

HSA iruf^ - Sepharose B&£ HSA . aftitj^^c HSA %,WWL, 
&&WAi£Xm®m> ^ttM^jR 1993,9(1)69-73]^^^ HSA 
£BttfelfettttML?lt, ilil&S^iP Sepharose; 

5n#*£jg> 99%^ hsa , ®^^> 98 %■ 



&j&&m&} hsa mmM^m^m^} hsa # 0 a P . 

—Wm=?Vl&im& 1 CGMCC No 0349 . 



itJH§i£^i£ ( Pichia pastoris )£ffi*HfBtttt&« *&ftffiAlfrfb. 

AjfiLvtSlcfi ( Human Serum Albumin , HSA ) SJflL^+SM 

XtBi«SiA(«ttttllftA. &»ftittft&Mr. <B*^A«i^™, 
XHftjK^I&JffifeWttS-Rttili^tt^ttiitBg. at hsa mmm^ 
HfcBTHffiftS^. JPfiffflSHfi^fflflfiftiJ* HSA umAM 
HSA., Plit^tfM. flTjfe^M^ft^a^lBeWW^lfiJ- 

HI^±iW^'fl««iai±aiHXg^ HSA , 
HSA*Hei£3lA*ffl®. *ttW&S&«l2MT*i£. 

( Goodey,A.R.,TIBTECH 1993,8(1 1):430-433 ) AJB&4T0^i£ HSA 

«j**>i»iis£&M7 %, iHA^T-HSA^AS-erL^, 

% i %jmftm&, &K*&MMm, is lal ( unuius 

Amoebocyte Lysate ) £#:^3§;*J 4" £3(1 HSA SIS^E 

#Tl6^ffrB£fl* ( Pichia pastoris ) tfJ^i*^WJ9fi*h#M3!/ , ' AffW35 
^##^&^i£&ffil£Wfc[Prevatt, W.D. et al. ,1994 US Pat.5330901 
Ohmura, T. et.al., 1995, US Pat. 5440018 Ohda,T.et.aI.,1997 US 
Pat.5612197 Sreekrishna ,K.et.al. 1998.US Pat.5707828J^T HSA W 

^*^a> «i^3i*fliw. ^m%&mmm>mmm*imQ^%iL* 
A«««xjikfl:M«iifcx2:fli^^3s. 

hsa . 

DNA Klenow tf|££fi«»J^ffifflWrt'WBIi$ 

^jGIBCOBRL -^^J^po. pPIC9, P/cAia pastoris GS 1 1 5(his4 Mut + ) 
ft Invitrogen ^fj/^p^ > DNA J^^JI'J^i^/Pi^fP Trizol RNAJltl^iaS 
fflJ^H&Jg Piomcga £-^J, YNB ( W/O amino acid ) Hijgj D1FCO 



i , ARt&mm& rna mmm 

RNA ; 

2 » pre-HSA cDNA PCR fcfttT^ 
m*gB^P^HSAS@5'ffl3'^jf^J, ftitSItt: 

5 1 % 1 : 5 'CGGAATTCTTATAAGCCTAAGGCAGC 3 ' 
3 1 % 2 : 5 'CGGGATCCACCATG AAGTGGGTAACCTTTATTTCC 3 ' 
l^tt^WAfFSfflflfi^ RNA DNA ^j£tf;?Fj^?£##J 

jfrfc:, il«t3l«fcl 1 fP3|*Kl 2 £.$f5fc£-J5£AjfiL»figa pre-HSA 
cDNA . 

3 % PCR pre-HSA cDNA 6<JJ??«ilE 

mm klenow m^gM^ffi^.^lSifcltt PCR^ffl klenow 
8S#J#J PUC19 flrWSS^ttSHfc E.coli TGI 

smb. skmw&mkmikm%L 

DNA , J9r^& DNA m BamHY flj £co/?I 5RS*#JfcJ^&J£iiiMJSI 
& PUC19-HSA . &JgflM PUC19 «#:±5|&-W40 #3 Wl , 

pre-HSA mmfrm. &^^fcmmm\f^\ww\fem\&^fri? 

^tt^tt^rSt^.fiaSKJf^J-^^HSA^— pre-HSA ft 

as^saj^^jiSLffl i (pre-HSA mm&m&mt\). 

4 . 0f#J]£SB 5'^^— fiam^ , tfam/fl liL&is ATG 2. 
fH]^— Kozak^iJ 5'-CCACC-3', Jfcffl 2 ( t^Jife pre-HSA cDNA 5' 
*ft KozakJf?iJ) . 3'i%K1^±mmtt-EcaiatiL&, #Jfl,S 3 

( t*l3£ pre-HSA cDNA 3'5jft/f ?ij ) . 

HSA £E#T#M£#S^: ( Pichiapastoris ) ^fft^u* 
1. M*JL^i£J^&pPKQ-HSA|ft*£)3£: 

# PUC19-HSA j£|tgH£+ pre-HSA ^Etflfcffl toM fq £co*I 
1 %^fl&«%^*, #fl§ Is] Hfc. >ft**J 2Kb #J 

pre-HSA SI3lH|i|5C)t!2, ^ffl*BP?IS!r£Jlft P P1C3.5K 3gi*fMfc£J£, 
#4fc£co/i TGI &ft«^**ftKfflfi£PB&&K. ^ 

ffl^^^&ft'J&J^ DNA . #r*#M*± DNA /g BamHl £co*I }&@| 
#J5£££tJ*£aj@|J& pPKQ-HSA . 

2 , ^&JHe: pPIC9-HSA m pPIC9k-HSA ftj^lt 

5' CGCTCGAAAAGGGATTTGGGAGAAGAAAATTTCAAA 3' 
m?l% 3 *P3I%J 1 >A PUC19-HSA ± PCR^ HSA cDNA #J£, S» 



Wppic9»i^, mvcE.cou tgi mg&mm. 

AfcoIftJ £co/?I^gS-WIO^^^a:^aj^^[ pPIC9-HSA , 

JfJ^fc DNA , 5'AOXl primer fa 3'AOXl primer (Invitrogen ) , 

m^mmm hsa cdna waiw^j. ^m^^.^%±iEm^imm 

*2$'J^-MEttJ pPIC9-HSA M&Jg BamHim EcoRmWR®^ 
HSA^S^, -%fflffi|WjBl^^pPIC9kTO^, $Hfc£.co//TGl 

m^L DNA , #H#J^£ DNA ffi AfolftJ EcoRlMMW&'SMm&mi 
pPIC9k-HSA . 

3 . fi:l&J0UBi[ pPKQ-HSA tfeVc^ftWm&M GS1 15(his4Mut *) 
^SW^&i^pPKQ-HSA pPIC9k-HSA ##J& pPIC3.5K 
*flpPIC9Kffi£M€, ^^G418*Ltt^lS, *J^MiU%miW, pT 

m-mitmM*&&&mttft!)i&5ftitmmtt G4i8 am^it 

ft ®iffc^WiiiiG4i8^^m^^S@^^S^J8fi, #t 
#i^^ii^M:*am^. ^^m^jmm^ii^^ ppkq-hsa *q 

pPIC9k-HSA ffl 5a/InJc Bg/IISS^^-tt-tt:. IWJ&^fc P PIC3.5k ft 

P pic9k ^^gra^#, m/m t tfj%im®>&#mMT3tmjk f p. 

ficfi^ Invitrogen, Pichia Expression Kit Instruction Manual (Version E)jj 
*£%$HfcGS115*fflJjfc, ^-g-^(5j^|SG418^ YPD^, #tf#>F 
fWJ G4 1 8 ilttt ftj PBttJ^ , *2 MD ¥4fc-3kiSE his+^M $i% GS 1 1 5/HSA 
M£&3£I^S1B119 . 

4, M^a^l^ Pzc/iia^/orwGSllS/HSA-SlBl^^aaiQ^I^ii 
Wi^fcrjltt GS1 1 5/HSA m&m&mW 3ml YPD i^f, 30 'C 
300rpm 0.2% - 0.5%^#fi^# 50ml BMGY,30 *C , 

300rpm OD 600 4-7 .^kitfdflMfoinF 15ml ^g^lft BMMY 

igftm** 3 , 3 20-30 #24hrAn¥l?M0.5mbTL. ^ 

H>f^.#, 4 'C^D. ±mUUX PMSF M ImM , - 20 'C^„ 20ml 
_tvf «2 10 % SDS-PAGE fcjjfc, $£%:M.*ft?m. 
67KD&m^mE.^, 1mm 4. ( SDS-PAGE frffi HSA tfj^li* ) . 
(I:24hr %tmWL, U:48hr ^fiEjg, II1:LMW m&fcm ) Westen-bl6t # 

WiEW^lrt: hsa atfltttftSESSte. *W%ifcWj£±?fr«+ hsa * 

fi, JPffl 5. ( ^ci^tiJ^ HSA ) (I: f*7g HSA<500ug/ml, II: 

HSA300ug/ml , III: HSA 1 OOug/mlJV: HSA50ug/ml , 

V-VIl:48hr ) . HSA SHM££*fll£l 6 .(tffcMt^ HSA 



ft«). 2 3fc£«S»+ HSA $M*I&i*} 140mg/L . S&gfcfc 

BMMY f ft^ttttftttft, ^JKBlV^i&jKnittAR. HSA-4H&* 

>rL¥-^tt^in ( m 7.m{*t&m*t hsa ^wi^). % 

^lii hsa w^W^jfl: 

HSA M^W«JifcE^T«:^4Rit f U.S. Pat 

5440018, US Pat. 5369020]. «ft&M£effi^*aN&liaj|&0f* 

#r^*M HSA . 

HSA #-&£fc<fcMia: 
1 . *£t?m& 

2L^affft«^iJt«Bfe*ailiaM. ffl*B*HP* 10KDa-50KDa 
tt*£*F«£ttBfc*fflrF- SOKDa ft&5|#fettU&ifJ 0.2L 
HSA l&4S> 95 %; 

50 TC^fflJg, ill A 3 % fiftfefc^ 732 

^^^^^fe^^^i0Aia^(NH4) 2 SO4l:Mi* 20 %** 
*fe*,Jf 1 «Eil20 %(NH4)2S0 4 ^^Phenyl.Sepharosett, _h#^ffi 
¥^^Mtfid^OD 280 <o.oi , ffSt/flzKifefll. &Mm?mf&&) 

HSA^S, t&*> 95%; 

4. &*RJS4fFI$£&£& 

(1) ^HSA£g^;tjfiLyg- Sepharose tfjfaj^-: * 1 * 

HSA - Sepharose HSA . m&mtjft HSA 

^£^Ai63:[^^, 1993,9(1)69-73]^^ 
Jfo^E HSA £Sm#Jf#WifcJfiLfaiIjtf gS^T Sepharose _t; 

(2) ^^7XM^f^#5y^7jc25fe^l^ilil "36 HSA £#ttttftjfiL 
fit" 3Mfltt. MMC£t#JgE3<W£jHSA , |HjlBc^>98%- 

5 . wmm 

^r^mmm^m^mi^w^m. ioKDa ^m^mmm 

Sft^flftSfc. > 99%#J HSA , 0^>98%; 

flfc&igtf) HSA »*£J(£&&^HKftiij HSA 
&^B/^&frm#J HSA*£ 10 % SDS - PAGEJ8|j&%$c, ^ 

( SDS-PAGE ftffimVM HSA ) . 



GS115/HSA-SIB119 , ®MftM,&H\%*£faW& Picbia pastoris , 

1998 ^5^5 am? ut ¥mm^m^m^m^mm^j 

tp'b" , QkWM^Ih CGMCC No 0349 . 

35S£0»J 1 pre-HSA cDNA #J#tf# 
%L2ft\mmm, MSTrizol RNA tt»«JR|£*£#3fft, R 

xra^fflj^^ttti^ rna . m^e^s* hsa mm y&mm, 

T&ft^m ( Primer ) jfflT: 

5 |t& 1: 5' CGGAATTCTTATAAGCCTAAGCCAGC 3' 

?|#J 2: 5' CGGGATCCACCATGAAGTGGGTAACCTTTATTTCC 3' 

wttiswAiEiffaiJteA rna pcr EMnt&mAM.m&&& 

pre-HSA cDNA . PCR fc&fol&^mXM ( Scharf S. J. , In PCR 
protocol: A Guide to Method and Application, 2nd ed. New York, 
Academic Press, USA 1990 ) jgfx. 

94 °C 45 

55 °C it*l#fcr\ 

72 °C |E# 1 # 30 fj?, 

PCR 

ficM klenow &Wm$E&&.mji JfrlflJ«lfc#J PCR j^JS klenow 



PUC19 ( Smalty] ) lul 

5 * 3ul 

T4 DNA j£&B£(lu/ul) 1. 5ul 

Smal{\\xl\x\) 0. 5ul 

PCR ^T/ 1 ^ 5ul 

HjO 4ul 



W±J1^«I 21 TCSft 5 /JMI*. m%m&^%f\mVC B. coli TGI 

DNA . 0r*W& DNA m BamHl ft EcoRl jRSIEJfcJifrsE^tiiMI&JlME 
PUC19-HSA . 

^fi&tfli 2 m&miL pPKQ-HSA ftjfajg 
ft PUC19-HSA ftmmfc'P pre-HSA 3S®tf-|S:ffl AmM ifP EcoRl 



aufcjfs-^ffiffii^tttfjtt ppici 5K^gfe^ii^, ^^fi.jsjfl 

T: 

pPIC3. 51L(Bam/n, EcoRl #J) lul 

5 x i£®^gft'?f£ 3ul 

T4 DNA i£}gg£(lu/ul) 1. 5ul 

pre-HSA 3ul 

H2O 6. 5ul 



\&±M&to 21 'C 5 /jMtf. JSWjSftj^toWfc E. coli TGI 

DNA . #f?#M*l DNA ft BamHl fa ^cotfl ^^"Kl^^^#M^aj©*it 
pPKQ-HSA . 

3 i^j*J^3& pPIC9K-HSA tfyfojg 

«th3l*MnT: 

3 : 5' CGCTCGAGAAAAGGGATTTGGGAGAAGAAAATTTCAAA 3' 
3 fP?|#J 1 ( jAL£fi£$J 1 )>A PUC19-HSA _t PCR |Tig HSA cDNA 

JtK, r^mafil^0ij 1 . 5&/mte^M0ibc pcr ffi jaoI m 

ecori mw®^ ^mmmwM ppic9 sgMfefti^fti 2 . 

jg&j^ttlHfc £ «>// tgi t^SftHifliPB 

^/Bfl^fc??£fcJ#^ DNA . DNA /B 5fP I 

jBmwto&'&fcmiB.m®. ppic9-hsa „ 
m. a xho\ ecori wmm^^^Mnm^m. mmmfe 

faj & M & DNA , m 5'AOXl primer *Q 3'A0X1 primer 
( Invitrogen ) , HSA cDNA M^BM. MJ¥Jffe& 

m Promega mf¥^m±mn^^ tBrn^^-f-^^jEm^mmm. 

1fcmft&vEf& PPIC9-HSA ffi®.m BamHl ifa BcoRl BI^O^HHBC-^ HSA 

n. DNA . ffi&mZ DNA ffl i7?oI #J 3£BI#JJ&^#fiffl,!g*5)[ 
pPIC9K-HSA . 

3»$j4 ^J^^it^#^GS115 
5|#^J^^Jl:^a^iiM*i pPKQ-HSA fq pPIC9K-HSA ^^'Jffl Sail 

**/n mwz&feit, fflmz&m ppic3. 5K p pic9k wi*aiwig£#j^ 

&4t. m/&itjm&®>&#mMT3um7K*. & Invitrogen 
£§#J7jt£ ( Invitrogen , Pichia Expression Kit Instruction 



ManuaKVersion E> ) frJ&GS115 %$£#;*fflflS. 5ug t&fett, 

DNA^'J-^SOul GS115 &&tt.mmm&. ^ffi Bio-Rad 

ft&it, f££E 1500V, ffe# 25uF, 2000 % 

lmol/L lUmm, 30 'C#S— /Jsftf, flflA 0. 5mlYPD ( 10 g/L @£^r 

20 g/L ^e^, 2o g /L mmm) m 30 -c^Mii^. 

&&>k£m±m, *nA 3ooui ic^k^mtt. iooui $-*fj^ 

*|WJ2fc£ G418 ft YPD ^fa G418 # 0. 5rag/ml, 1. Omg/ml, 
1. 5mg/ml ) , 30 *C 3 ~ 4 ^^PHtti£^^ MD TO&iE his+^ 
30 "C 2 ^fftPBtt^EP;^ /Yctf/a pastoris GS115/HSA M 
G418 t^^W YPD ^ttiWWttJSMteA HSA 

3Sfi£#j5 HSA#J£#g£^#ji^i* 

ttffi&ftftGS115/HSA£^|fcSlB119lM&ft 3 ml YPDt£<ff, 
30 V 300 r/min M^-f^il^, VI 0. 2 %&#iflnA^ 50ml BMGY 
( 10 g/L 20 g/L Mfiflfc, 0. 1 M mmmWiWWL pH6. 0 , 

13. 4 g/L YNB , 4x10^/1 tUf, 10 g/L tfftfi ) #J 250 ml Jfc 
30 'C 300 rpm i§#M QD™$j 4-5 . 5000 rpm f^fr 4 

min „i|ftS#]®faffl 15 ml BMMY( $f BMGY ^ 10 g/L -#tb&$t%l 5 ml/L 
¥8?) ^W-^^m 150ml H^flS, 28 *C 300 rpm ^24 
'hftf^Dflf^'J 5 ml/L . 12 . 24 . 36 . 48 , 96 /hfl^#. 
4 *C 15000 rpm f^fr 10 min^, ±?f jilBPJPA PMSF M ImM, #£-20 

^ifcfcl 6 ^i* hsa tfj^s^-ft 

1 , HSA fcLM#J^# ffi lmg/ml #J HSA ( Sigma ) i§?gft; 

^^tt3iw?L«;»«j&T^^a#ftaE^3»itft. 3 mm Wmi 

ft hsa ^*ft^^ftjpj?Lft»JiniaA3ffi-. # 3 ^Jna'A«Jg*jflL, 

2, J/tHSA-Sepharose 4B 3M*H£'r|i!l& ( *B#, 

. 1993, 9 (1): 69-73 )*j#gS-Sepharose 

4B 5fe#Ef#B*J&#t HSA 1n.m%m 0. lmol/L pH7. 5 ftHgagS^Tft 

i£#r/5> fflig#f?£##gj**J 10 ODWml . 40g £&^F#J^^- 
Sepharose 4B $fei£ c f 3 jDA 80ml Jrt HSA ta.jfll^4 , » f 4 TCfcMgiffl#& 
«JKffi 0. 5mol/L NaCl 3 tf^tt^F, Ifc HSA-Sepharose |? 

fi^ 160ml 3. lmg/ml ^Sfi89i[fl:frt#J lmol/L pH7. 4 Tris-HCl *1 



Ifl. Bi&fMStyLfflMiAT1§ti&T : o. 02 moi/L P H7. 2 mWMiftWL 

3 , rHSA l$*fff %&S!!lj£3ri£ 2%^%M HSA ftjfiLyf 

W*5Ci®«7& .6#*l^?fci£t*« HSA #p 0 0 ( 50- 
500ug/ral )#I#«|#ft#5ul , 120V 2 - 3 /Jn0* Mt7C2£*frl8jl. 

fem*mmm$inftmw&&} hsa s-*. 

4 . # 2L inw2tmmm?ite ( mwco > 

50000 m.fa®ffZ t P&2tm&i&mm 0. 2L . Folin-Sfc&^A^%&$iJ 

M.mife&m&%. hsa ^m*£E&^££Bg&*tJi, aj-^r^c^ 

2xJ£?£, nSk^M^J 1- 33mg/ml . @i|jc^> 95 %. 

5. loomi *5UIS;£BJEi£Jn#*M 50 TC^SK^T^iP 3. ojS© 

6. Phenyl-Sepharosei9SuM$#& ^^^f^ttv^^|?E 
100ml <PtoA.mfomm&&\ 20 %^Jg. HSA/ (NH«) 2 S0« ^iiai 
BfcttTtfW Phenyl-Sepharose ft, Jifffe® 2 fftmTOfirttttllft. 

«Etfi*«t»^ff«eBtgjtffljR3ii4caEia, tt&fflK&*8icii% hsa . 

^Phenyl-Sepharose HSA gfiftiS 10 fg, HJifc 

^jgitl 90%. 

7 » &S5£fajI#T*$4fc mikmVrmit HSA il# 20ml 2} 
0. Olmol/L , pH7. 2 ( # 0. 9%JMMA ) i£#f. HSA £ 
S*?fffl$Jtft#- Sepharose 4B 0. lmol/L pH2. 6 #j Cly- 
HCl^H 1 ^- 3mol/L IftMMtW* 0. Olmol/L pH7. 2 #J$p@?^#?£ - 
0. 9%^fcffi#fc-&. Jii&ftflpFartt HSA ( ^ 25ml ) i£A HSA ^ 
#P£. ffiiS^fJfi^dJ^— HSA 1^. ]fc HSA SDS-PAGE tfe2dc«HB 
^M^i— ^#H$5fcJg/fl 0. lmol/L pH2. 6Gly-HCl - 
3mol/L fa*Mm. 0. Olmol/L pH7. 2 ft&&fp& - 0. 9%tt^25fe^ 

HSA EiBc$ 98% 

8 , ^nmVfmt£,W:&4% ( **J 30ml ) *2 MWCO 10000 

mfcnbw^mMm&ffigL. hsaihii»> 95 %. 

HSA 4¥pp o 
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TOG OTA AGC TTT ATT TCC CTT CTT TTT CIU TTT A(JC TCC 
trp val tfir phe iie ser ieu leu phe leu pile ser ser 
-20 -15 • -10 

TAT TOO AQG OGT GTG TTT OCT OGA GAT OCA GAC AAG ACT GAG 
tyr ser arg gly val phe arg arg asp ala liis lys ser glu 

GIT OCT GAT 03G TTT AAA GAT TIG G3A GAA GAA AAT TIC AAA GOC 
31: val ala liis arg phe lys asp leu gly glu glu asn phe lys ala 

TTC GTG TTG ATT GOC TTT OCT GAG TAT CTT GAC GAG TUT CCA TTT 
46: leu val leu lie ala phe ala gin tyr leu gin gin cys pro phe 

GAA GAT GAT GTA AAA TTA GTG AAT GAA GTA ACT GAA TTT CCA AAA 
61: glu asp his val lys leu val asn glu val tlir glu phe aJa lys 

ACA TCT GTT OCT GAT GAA TCA OCT GAA AAT VJT GAC AAA TCA CTT 
7d ttir cys val ala asp glu scr ala glu asn cys asp lys ser leu 

GAT ACC CTT TTT CGA GAC AAA TTA TOC ACA GTT OCA ACT CTT COT 
91: his thr leu phe gly asp lys leu cys Uir val ala thr leu arg 

GAA. AOC TAT GOT GAA ATG OCT GAC TOC TGF OCA AAA CAA GAA OCT 
106: glu Qu lyr gly glu met ala asp cya cys ala lys gin glu pio 

GAG AGA AAT GAA TOC TIC TIG CAA CAC AAA GAT GAC AAC OTA AAC 
121: glu arg asn glu cys phe leu gin liis lys asp asp asn pro asn 

CTC OGC OGA TTC GTG AGA OCA GAG GTT GAT GIG ATG TUC ACT OCT 
136c leu pro arg leu val arg pro glu val asp - val met cys tiu* ala 

TTT CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAG TJA TAT GAA 
151: pile liis asp asn glu glu thr phe leu lys lys tyr leu tyr glu 

ATT OOC AGA AGA CAT OCT TAC TTT TAT OCC CCC GAA CIU LIT TIC 
166c ile ala arg arg liis pro tyr phe tyr ala pro glu leu leu phe 

mi 




ATG AAG 
1: met lys 



OCT 
lot ala 



I 



181: 



OCr GAT AAA OCT OOO IGC CFG 

19fi* ala asp lys ala ala cys leu 

GAT GAA GOG AAG GIT TOG TCT 

211: asp glu gly lys ala ser ser 

ACT CTC CAA AAA TTT GGA GAA 

226c ser leu gin lys phe gly glu 

gct err: crn act: o\g aga ttc 

241: ala arg leu ser gin arg phe 

TOC AAG TTA GIG AGA GAT CTT 

25d ser lys leu val thr asp leu 

CAT GGA GAT CIO CTT GAA TUT 

271: his gly asp leu leu glu cys 

AAG TAT ATC TOT GAA AAT CAA 

2S6 lys tyr ile cys glu asn gin 

GAG TCC TCT GAA AAA OCT CIG 

201: glu cys cys glu lys pro leu 

GAA GIG GAA AAT GAT GAG ATG 

316 glu val glu asn asp glu met 

OCT G\T TIT Grr GAA .\Gr AAG 

331: ala asp phe val glu ser lys 

GCA AAG GAT GTC TTC TTG GOC 

346: ala lys asp val phe leu gly 

ACT, CAT CTT GAT TAC TTT GTC 

361: arg his pro asp tyr ser val 

ACA TAT GAA ACC ACT CTA GAA 

376: thr tyr glu Uir tlir leu ■ glu 

CAT GAA TOC TAT OCC AAA GIG 

391: liis glu cys tyr ala lys val 



TIG CCA AAG CIC GAT GAA C1T CUG 
leu pro lys leu asp glu leu arg 

GOC AAA GAG AGA C1C AAG IXJl OOO 

ala lys gin arg leu lys cys ala 

AGA GCT 11X2 AAA GCA TGG GCA CIA 
arg ala'" phe lys ala tip ala val 

OCC AAA GcTT GAG TTT OCA GAA GIT 

pro lys ala glu phe ala glu val 

ACC AAA GIU CAC ACG GAA IGC IGC 

thr lys val his tlir glu cys cys 

OCT GAT GAC AGG <XG GAC CTT GOC 

ala asp asp arg ala asp leu ala 

GAT TOG ATC TCC AGT AAA CIG AAG 

asp ser ile ser ser lys leu lys 

TIG GAA AAA TCC CAC TCC ATT GCC 

leu glu lys ser lus cys ile ala 

CCF OCT GAC TIG GCr 1CA TTA GCr 

pro nla nsp leu pro ser leu ala 

GAT GIT IGC AA/\ AAC TAT GCr GAG 

asp val cys lys as n tyr ala glu 

ATG TTT TTG TAT GAA TAT GCA AGA 

met phe leu tyr glu tyr ala arg 

GIG CTCr CTCt CTT. AGA CTT GCP AAG 
val leu leu leu arg leu ala lys 

AAG TOC 1XJT GGC GCT GCA GAT (XT' 
lys cys cys ala ala ala asp pro 

TIC GAT a\\ TIT AAA CCf CIT GIG 

phe asp glu phe lys pro leu val 
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GAA GAG CUI' CAG AAT 1TA~AIC AAA CAA AAT lUr GAG GT TIT GAG 
405: glu glu pro gin asn leu Ue lys gin asn cys glu leu phe glu 

GAG CTTT CX1A GAG TAC AAA TTC CAG AAT (ITr CTA TTA CTTT CTTT TAC 
421: gin leu gly glu tyr lys phe gin asn ala leu leu vol arg tyr 

AOC AAG AAA GTA OX CAA GIG 1CA ACT OCA ACT CIT GIA GAG GTC 
43d thr lys lys val pro gin val ser tlir pro thr leu val giu vol 

TCA AGA AAC CTA GGA AAA GTG OOC AGC AAA TUT 1GT AAA CAT CCT 
451: ser arg asn ieu gly lys val gly ser lys cys cys lys liis pro 

GAA CCA AAA AGA AIG OJC TUT UCA GAA GAC TAT CTA TGC GIG GIG 
glu ala lys arg met pro cys ala glu asp tyr leu ser val vul 

CIG AAC CAG TTA TUT GIG TIG CAT GAG AAA AG3 CCA GTA AGT GAC 
4SL leu asn gin leu cys val leu lib glu lys thr pro val ser asp 

AGA GIC AOC AAA TOC TGC ACA GAA TOC TIG GIG AAC AUG CGA CCA 
4% arg val thr lys cys cys thr glu ser leu val asn arg arg pm 

TOC TTT TCA OCT CIG GAA GIG GAT GAA ;\CA TAC GTT CGC AAA GAG 
511: cys phe ser ala leu glu val asp glu Uir tyr val pro lys glu 

TTT AAT OCT GAA ACA TIC ACC TIC CAT OCA GAT ATA IDC ACA CIT 
526 phe asu ala glu Ukr phe thr phe his ala asp tie cys thr leu 

TCT GAG AAG GAG AGA CAA ATC AAG AAA CAA ACT CTA (TTT GIT GAG 
541: ser glu lys glu arg gin ile lys lys gin thr ala leu val glu 

CIT GIG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA CIG AAA OCT 
55d leu val lys liis lys pro lys ala tlir lys glu gin leu lys ala 

GIT ATG GAT GAT TIC OCA OCT TTT GTA GAG AAG TOC TOC AAG OCT 
571: vol met asp asp phe ala ala phe val gju lys cys cys lys ala 

GAC GAT AAG GAG ACC TOC TTT GCC GAG GAG GOT AAA AAA CTT GTT 
5S6 asp asp lys glu thr cys phe ala giu glu gly lys lys leu val 

OCT GCA AGT CAA OCT GCC TTA GGC TTA TAA 
601: ala ala ser gbi ala ala leu gly leu • 
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5' GGA TCC AOC ATG AAG TOG OTA AOC TTT ATT TCC CTT CTT TTT 3* 
^ ^ met lys trp val Utr phc ile ser lfcu leu phe 
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5'— GGC TTA GGC TTA TAA GAA TTC OG— 3' 
aia leu gly leu • 
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